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Publication Title: 

GLYCEROL POLYALKYLENE GLYCOL ETHER DERIVATIVE 



Abstract: 

PURPOSE: To obtain a glycerol polyalkylene glycol deriv. different in properties 
from those having all the same polyoxyalkylene chains and useful as a novel 
surfactant by intorducing the same polyoxyalkylene chains into the &alpha -and 
&beta - positions of a glycerol residue and a different polyoxyalklene chain into 
the &gamma -position of the glycerol residue. 

CONSTITUTION: A glycerol polyalkylene glycol ether deriv. is represented by the 
formula [wherein A<1> O and A<2> O are each 2-4C oxyalkylene; (A<1> 0)m 
and (A<2> 0)n are each a group in the form of an adduct of one 2-4C alkylene 
oxide or a random or block adduct of at least two 2-4C alkylene oxides, provided 
that (A<1> 0)m and (A<2> 0)n are different in structure; R<1> and R<2> are 
each H, a 1-24C hydrocarbon group, or acyl; and m and n each denote the no. of 
moles of the alkylene oxide(s) added, m is 1 to 20, and n is 1 to 200]. The deriv. 
can be obtd. by protecting 1 or 2 hydroxyl groups of glycerol through 
etherification, esterification or the like, adding an alkylene oxide to the remaining 
hydroxyl group(s) thereof, then converting the protected hydroxyl group(s) into a 
free hydroxyl group(s), and further adding another alkylene oxide thereto. 
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SISS^J 1 £ ig&©7j £ nfcfl;-&ft 1 - A 1 0 5 
4.5g (0.5^)V) ti-hVV&* h + ->H4 2. 1 
g (0.7 8*;W £ 2 U *j b)V®%7XRJ&m\zm 
0, *>#fi-tf«:«»6 1 0 0t}fc*flU 1 0 OmmHgfiTF 
Tl&M^HJ^AT^n+^FftfcfTo*:. £K> g 

tTS£77n-l'JH7 4.8g (0.8*;W £20#K 
*W-T«TL&«. 3Efc8l*|IIIE**fT-3&. Kftfte 
0"CI;:ftg)Lfc&, #8T?pH£7. 0CMEU 100 
1 0 OmmHg^TTmWIiJi^^fT^^. -?-0^> 8 
0t;fcftl$LtffflLfc:!££3&JLTfl;£«!l2-E8 9 6 

g&mc. #enfc^^2-E©*siSfliitto. 1 5 

(tt*tt»0) . «ftffli2 3. 6 (t»fiH2 4. 
0) , ®@&«4 5. 7 < C-?&ofc. £ft£©ifg^ 

•fb-&«5 2-EO«l3i«iC [2-E] tm^vrzo 
Ut 9] 

CH«O s ^CH, 

CHO^ ^CH, 
I 

CH,0(C ! H«0)4aCOC, 1 H: S - [2-E] 

%.\Z 1 U v V)V®tiy *E«Wfcfc£« 2 - E & 7 0 0 
g (0.3^)1) . 8 0 *B*8S**8ft£ 2 0 0 g&D, 
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11 

9 6 , CT3l$WjI© , J7 7-;/£X£fro;fco 5 

o y- ij $ A7Kigires&$i<DpH£ 6 . 5 km 

lOOt:, 1 0 0raniHg£lTTmW3raS»bT^ 
U «fWt^:lfi&^S'JUT{b-&©2-F 5 2 5 

&. f»6nfcfls^«2-F©*n*«tt4 9. 5 mm 

ffi«4 8. 8) . ®<tm\*2 2. 9 (H-#ffili2 4. 

4) , s@^ii4 6. 2tT»oft. ^ne.©iiem^ 

6. {b^®2-FO«liSttSC [2-F] tmMLTzo 
Utl 0] 
CH 2 OH 



10 



CHOH 
I 

CH,0(CsH«O)«aCOC,iH, 8 



*t+->H6 0 9 g (10.5^W £ 7 BfKfrttTfllla. 

s^2i^mK^^^tfc. ^ii^^x^aiUT 

0C1M6U loot:, 1 
0 OauiiHg£tTTllBfWffii**fTofe. 8 0t:t 

JMJ UfftH Lfc&fcSgiJ UTft^Ml 2-G962g£# 
&. H6nfcftft«2-GO*«l«U2 2. 1 
IB2 1.1), tktt.ffi\Z2 9 . 8 (ffl-fffittt3 1 . 

7), g@^«3 8. 8t:-r*o^. z.n$(Dtii%:fr 

6. fc£fc2-G0**tt5S [2-G] yifcUfc. 
Mfcl 1] 

CHtOCCjHsO.eH 



[2-F] 



5 'J y h h ^ U-Zf\Zit£®> 2 — F Sr 4 5 

9. 6 g (0. 2^;W , *Kft^-h'J^A&2. 0 g&. 

£rt£g3i#;u;:g&L;fc&i o ot:[;#iau l 
OO-lSOt:, 1 0 kg/cm 2 ^TO&ttT^ntfl^' 
S&28 



CHO(C.H a O) 2 «H 
I 

CH ! 0(C«H«0) < ,COC,iH I s 



[2-G] 



[0 0 12] 
[«2] 









*®S«S(»gK0B/g) 


ifcftffi(nigKOIt/g) 


ttBAOC) 




2-E 


CH,0\ ^CH S 
1 c 
CHO^ ^CH, 
1 

CH»0(CiH«0)«.COCi,H,» 


0. 15 


23.6 


4 5. 7 


/Sffi : o 

7&: 4 6 j e-'VEO 


2-F 


CH 2 OH 

CHOH 
1 

CH,0(C,H«0)4,COC 11 H, 11 


49.5 


22. 9 


46. 2 


r&: 46*^EO 


2-G 


CH,0(CiH.O) M H 
1 

CHO(C 3 H.O) !e H 
1 

CH,0(C l H < 0), ( COC,,H 2S 


22. 1 


29. 8 


38.8 


a&: 26 : &^PO 
0ft: 2 6*^PO 
ytt: 46*;VEO 



&) EO : xf-u>*+->K 
PO : T'atuyt+v' K 

[0 0 13] 

yUt'JK;7tf-H34g dtw fcrtKft; 
*■ h U £A 3 . 0 g £ 5 U y Ml/**- hi? V~Zf\ZU 
•9. ^rtS^^7.(CBJftbfc«l 0 o"CK#su 1 
0 0 ~ 1 5 Ot:, 1 Okg/cin'&Tfc&ttTI^l'** 
-> F 3 0 8 0 g (70 =EM £ 4 ISfWjWtTin*.;^ 

fexru**!/ H*»*l/ft««6 6 Ot^T^SH^. 
•£<D&. »&TpH£7. OKbSI&U 100t:> 100m 
mHgJWTTll^fWIK*^ff-pfc. 'A\Z. 8 Ot^&iPL 
«ftBUfeli[^518<JbT^!gj3-H3 0 3 4g£§L 
8Snfcfc£tt3 -H©*&Stftt3 6. 5 (ttffffitt 
3 5.9) . »{tm\t 17.5 (tr#<B« 17.9) . g 
@^{44 7. 3t:T*ofe. ^n60li**»6, 



3-H©«jiH3S [3-H] tiftttfe. 
Wbl 2] 

CH ! 0(C t H 4 0),4H 
I 

CHO(C,H 4 0)8«H 
I 

CH,OCOCH» 



[3-H] 



50 



J^tC 5 'J y Y)l<&-*-b9V-'?\Z%.%m3-H2 9 2 
0 g (0.9 5^;W , *MJSrA*^9-M 6 9.0 
g (3.12t;W $110^ ^rtS^^XCe^bfc 
a>£ig-tfft#S 1 0 01CCIM&U 1 0 OmdfeHT 
TlBtM^MJ^Ar^^HtSfrofc. #K1, & 

mjJ7siz&-oT%tozi%8.\zL> mit*?)vz*£& 
weio ot:T3i$fW&&Lfc. 3$#x£ 
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13 

e 6 o«*-www* tmzm\<DWc* 

?)]s*®£Ltc. ^©&. St$TpH£ 7. OKWSU 
lOOt, 1 0 OmmHgfi*TTlf$MBi#£frofc. * 
(3. 8 0tl:ift#btffflL/i&£3!BiJLT(b'&'8)3 - I 
2 7 3 9 gSffe, #$n/Hfc£tl3- I VimMMU 

o. i (ftjMitto) , m&mt\ 6. 9 (m-jfffitti 

7.8) . «Hjfttt4 6. 2*CT»t»&. nn6©IS*3&» 

ft^«j3 - 1 ©fliimiss [3 - 1 ] 

Mb 13] 

CHiO(C t H«0)i«CH a 
I 

CHO(C,H < 0)s4CH, 

I 

CHjOCOCH, 



14 



[3-1] 



*Kfc-&*3 - I2600g£5'J<y 1»;WW5*JB6 
SKSO. 3 0X**ft^-h»J^*J6f«Sl OOgm 
A. 8 0tTl Wm*ftfltffc. ^©&. 1 0 XttB* 
**TK*S*OpHS6. 5Klil»U lOOt. 10 0m 
■HgaTTll*MR**ffofc. Sfcfc. «Tfi}bfcifi£5 
»JbTft-&«5 3 - J 2 3 4 0gt#ftJ6nm« 

3 - j (f)-mmm\t 1 8 . i mxmt 1 8. o> , mma 20 mm 
mto (ttmtso) , iMU4 6.5t:T*^fc. 

CttS©»*#S. fl2^«3-J©«JfittS [3 -J] 
Mb 14] 

CHiOCCitUOi.CHs 



JfcK 5 U y h JP**— h £ U-Zf\Ztt.&®l 3 - J * 2 1 

8 o g (o. 7*;w . #»fltf-HJ«>A*4. o g« 

D, «W*S^X.CSiftUfcai 0 OtKWU 1 
0 0~15 0t:, 1 0 kg/cm 2 £TF©&#T:/n tf !✓> 
H 1 1 0 0 g (19 *M * 7 WHM».*Tln*.fc 

*»TpH*7. OfcWSU lOOt. 10 0m 
BHgKTT?l»IBIR**ffofc. *©«, 8 0 < Ct»3 
JO b«ftatfcmSr5»JbTib-&^3-K2 7 8 5 g£# 
fc.#^n^b^3 -K©*KSflBtt 12.8 (MM 

si 2. i) , musko m»m\to) . ®@^te3 

5. 4'CTaboit. cn60»**>6, <b£#>3-K© 
«Jtf« [3-K] 
Mbl 5] 

CH 8 0(C,H40) S 4CH 3 



CHO(C,H40) S4 CH S 

I 

CH»0(C,H«0)»eH 

3 can**. » 3 

[0 0 14] 
[S3] 



[3-K] 



CH0(C,H4O),«CHs 
I 

CH,OH 

»3« 



E3-J] 







mm 


*KSffi(ngK0H/g) | «Wtffl(«gK0H/K) 


UULCO 




2) 


CHaOH 

CHOH 
1 

CH»OCOCH s 


837 


419 


OBIT 


7&: Otyi/ 


3-H 


CH,0(C a H40),4H 

CHO(C t H40),4H 

CH,OCOCH, 


36. 5 


17. 5 


4 7.3 


affi: 3 4*il/EO 
£&: 34«*EO 
rtfc : 0*^ 


3-1 


CH,0(C,H40) 3 4CH, 

CHO(C.H 4 0)i«CHi 

CH 2 OCOCH s 


G. 1 


16. 9 


46. 2 


a&: 3 4*^EO 
0tt: 34*A-EO 
7& : 0*^ 


3 - J 


CHjO(C,H40)s4CH s 

CHO(C,H,0) 8 «CH 1 

CH,OH 


1 8. 7 


0 


46. 5 


att : 3 4*;uEO 
3 4*/WEO 
7& : 0*/W 


3-K 


CH,0(CiH«0),«CHi 

CHO(C,H 4 0) 5 4CH 3 

CH 2 0(C,H.O) 3e H 


12. 8 


0 


3 5. 4 


a&: 3 4*^l/EO 
34*^EO 
7&: 2 6«*PO 



EO : xf-l/>**>K 
PO : ^DfU^^K 
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15 



16 



[0 0 15] 

gJtM 3 ira«®#Sn?»Sftfcflf&«3 ~ J 2 1 8 0 
g (0.7t;W t*Slft±h l J^A4. 0 g$5 U-> h 

ftlOOXJKJWU 1 0 0-1 5 0^, 10kg/cm 2 
^TO&ttT^J&ig^L-fcl^^i'H 5 5 0 g (1 
2.5*:JW t^ntfU>^*v'H 5 5 0 g (9.5* 

&«. S&"CpH£ 7 . 0 KUlEU lOOt, 1 0 OmnH 
gaTTmiBJR*&ffofc. 8 OtKftSJL-* 



» 6 nfc{k-&«j 4 - l ©*&£«« 13.1 mnmt 
i2.2) . sa^«3 8. ;ine>©*§£ 

ft^«4-LO«|Jfitt* [4-L] tm&l>tt. 
Mfcl 6] 

CH20(C»H«0) S «CH 3 
I 

CH0(CsH«O), 4 CH s 

CH,0[(C«H 4 0),,(C,H,0), s ]H ■• [4-L] 

£J60|4©IS*&, j&4 
[0 0 16] 
[*4] 









*Bt£ffl(»gKOB/g) 


UUCO 




4-L 


CH,0(C,H 4 0) 8 4CH, 

1 

CHO(C,H 4 0),«CH s 
CH,0[(CiH«0),t(CiH,0),.]CH, 


13. 1 


38. 2 


ate:3 4^l/PO 
0tt:3 4*A'PO 

rficrl 7*^EO 
13**PO 



PO : 7ofcTU>**'> K 



[0 0 17] ttKMl 
yj-fe'J>6 9.0g (0.7 5tW HJ* 
A4. 0 gS5 ij y h**t- U-^C«D. £fl 
Srg&tfXKB&bfc&l 0 0 < CIC#®L, 10 0-1 
5 0"C, 1 0 kg/cm 2 fiTFOfcffT^i&iB^L-fcX^U 50 
**->Kl 5 0 0 g (3 4.1^0 t7 p PbfW>^+ 
•> K 1 5 0 0 g (25.9 5«HB*»tt 

Sua* 6 6 O'CtT^aiLfc^ IMTCpHS 7 . 0 
PJSL, lOOt, 1 0 0nmiHg«T-?mra&*£fT-3 

fc. 8 ot:fc»au«fau&tt&5»ii/Tfl:-&x 

SS5& 



5K^M2 7 0 lgSffc. #&nfc^»M©*K»fl5tt 
4 1.9 (§H*ffl«4 1. 1) . 8MMM4-3 4tT*"3 

fc. cn6©«*^6. {b^M4©Wiittic [m] t 

Utl7] 

CH a O[(CiH«0), s (C,H,0),,]H 
I 

CHO[(C 1 H < 0), i (CaH60),,]H 
I 

CH,0[(C.H«0),.(C,H.O)„]H - [M] 

JtttMl«>ltft«. JlSSMCjiVJ-. 
[0 0 18] 

MS] 







mm 


^KS{E(ngK0H/g) 






M 


CH,0[(CiH,O)„(C,H.O),»]H 

1 

CHO[(C a H 4 0) 15 (C J H,O) 11 ]H 
1 

CH 4 0[(C»H40)>,(C»H 8 0),,]H 


41.9 


-34 


atiu £tiu 7 fit 
1 5*4/EO 
1 l*vUPO 



PO:^Dtfl/>**i/K 



[0 0 19] SdKWKOft^ftl-DtftftftMtO* [86] 

[0 0 20] Patent provided by Sughrue MiSd, PLLC - http://www.sughrue.com 
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$6$ 





<t£«5l-D 




(dyne/ci) 


o. 


35. 0 


38. 6 


1. QKrtffltL 


35. 4 


4 0. 0 




4 1. 2 


-10ETF 




7 7.3 


4 9.8 



[0021] fc£u m%mrA<nt&r>r$>z, 

m.W&1l ; V << )V\)V^-fe. Surface Ten 
tiometer A-3 [KYOWA KAGAKU 

Co. LTD] £®ffl"T-5. 
Wmtk; J I S K 0 0 6 5 



2* 



$£?&u wHKi&ofct*©*******. eu© 

$S*<fcD, #589§©^U*U>#'J7;i/*k>^Uri- 
[0 0 2 2] 

*SS93 ©^ u -t u u 7;Wp u > 9 'J ^ r * 
-T*at>©£tfc'clMfe&«»fcD, «f^#-f^->#ffi 

x- v- 3 >i? a-? b 97 AT&S. 

[0 2] 0 2«. ^Jfi«f||l©jb-&^l-D©#^lgilRX 



mi] 




